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Eukaryote DNA packaging levels 
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1. The endosymbiotic theory states that many organelles, such as mitochondria, 
evolved as independent free-living prokaryotes that formed symbiotic 
relationships with other prokaryotes. The mitochondrion-like prokaryotes were 
engulfed but not digested by the other cells and performed vital energy 
conversions, while receiving protection by being inside the other cell. Which of 
the following provides the most accurate evidence in support of this theory? 

 
a. Mitochondria today have the same genes as prokaryotes today. 
b. The chromosome shape of mitochondrial DNA is similar to prokaryote 

DNA with many genes having more similar sequences to each other than 
the organelle DNA with its nuclear DNA. 

c. The products of cellular respiration in prokaryotes are identical to those in 
eukaryotes. 

d. The mitochondrial DNA has a similar shape to the prokaryote DNA and 
both have identical genes for producing their cell walls. 
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Consider the following DNA sequences; which would be more stable & why? 
 
 

AAGGGTTTACATAAATATTTAAGGACGATGA 
TTCCCAAATGTATTTATAAATTCCTGCTACT 
 
GGCAGCCATTAGGAGATCCGCCGCAGCCAG 
CCGTCGGTAATCCTCTAGGCGGCGTCGGTC 
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RNA is thought to have been the first genetic material rather than DNA. This is known 
as the ‘RNA World’ Hypothesis. 

 

1. Which of the following is least likely to justify the above hypothesis? 

a. RNA is able to catalyze chemical reactions & store genetic information. 

b. RNA can take a variety of shapes allowing numerous functions. 

c. RNA is found throughout various locations in cells. 

d. RNA is more chemically stable than DNA 

 

2. Suppose a scientist were investigating samples of fossil nucleic acids. Which of 
the following observations would best elucidate the type of nucleic acid? 

a. The amount of hydrogen bonding. 

b. The ratio of guanine to cytosine. 

c. Whether or not there was antiparallel orientation. 

d. The nature of the sugar components. 
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The processes & enzymes involved were first 
discovered in bacteria. In eukaryotes, the process 
is a bit more complex. The steps of replication 
taught here are based on the simple bacteria 
model. 
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Synthesis Summary 
 
The leading strand grows ____________________________ the replication fork. 
 
The lagging strand grows ____________________________ the replication fork. 
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1. Which of the following correctly describes the sequence of enzymes used during 
DNA replication? 

a. SSB’s  Helicase  Ligase 

b. Helicase  DNA Polymerase  Primase 

c. DNA Polymerase  SSB’s  Ligase 

d. Helicase  DNA Polymerase  Ligase  

 

2. For any given replication bubble, the overall rates of replicating the 2 strands of 
the unwound double helix must be similar, otherwise areas of one strand would 
be exposed longer to potentially harmful DNA degrading enzymes subjecting 
them to higher rates of mutation. Which of the following mechanisms makes the 
above scenario most possible? 

a. The leading strand must have a faster rate of DNA polymerization than the 
lagging strand. 

b. The 2 strands must have equal rates of DNA polymerization. 

c. The lagging strand must have a faster rate of DNA polymerization than the 
leading strand. 

d. Some mechanism must increase the efficiency of Helicase on one strand 
versus the other strand. 
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The DNA structure shows how it copies itself. It does not 
show how it’s information is used. 

 

DNA is like a genetic library - Coded information in the 
form of genes waiting to be expressed into proteins. 

 

Phenotypes are determined by protein products & their 
activities. 
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After all 
modifications are 
complete, the 
mRNA leaves the 
nucleus via nuclear 
pores, goes into 
cytoplasm. mRNA 
then attaches to a 
ribosome from its 
5’ end.  
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Practice 1:  Write the complementary  DNA strand.  Show the correct amino acid 
sequence result if the TEMPLATE strand is the sequence I provided. 

DNA –                   3’  TTATGATGCCTGACGACTGCC  5’ 

 

 

 

Practice 2:  Write the complementary  DNA strand.  Show the correct amino acid 
sequence result if the CODING strand is the sequence I provided. 

DNA –                   5’  TTATGATGCCTGACGACTGCC  3’ 
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1. People with type 1 diabetes lose the ability to transport glucose from their blood 
into their body tissues for storage. The translocation of glucose requires a 
transport protein found in the plasma membrane of intestinal cells which is 
lacking in the membrane of people with type 1 diabetes; however, the 
transmembrane protein is found in high concentrations within the intestinal cells. 
Which of the following best models the most likely defect in the pathway? 

a. Transcription is blocked due to a genetic defect in the intestinal cell DNA. 

b. tRNA molecules ae defective due to a genetic defect in the intestinal cell 
DNA. 

c. Factors that signal packaging of the protein into vesicles are blocked. 

d. Factors that signal ER ribosome formation are blocked. 

 

2. If the transport protein required for glucose translocation is 362 amino acids long, 
what is the minimum number of codons that would be present on the 
corresponding mRNA? 

a. 1,296 

b. 1,298 

c. 3,888 

d. 3,894  
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The phenotypic result of a mutation depends on the 
environment. 

 

Some mutations will lead to new, favorable traits. 

 

Other mutations will lead to bad, deadly traits. 

 

And still others will have no effect. 

 

In the end, mutations are the PRIMARY source of genetic 
variation for NS to “choose” from. 
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This is why viral diseases can be so difficult to 
detect before it’s too late. 

Many times, the virus can never be removed from 
the body and can cause symptoms at any time. 

HSV & HPV remain in certain cells of the body for 
life, and can produce symptoms off and on in some 
infected people. 
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Viral Reproduction 

Can only reproduce inside a host cell. 

Process of reproduction =  

        Lytic Cycle / Lysogenic Cycle 
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Lytic Cycle 

Virus attaches to host cell’s membrane and 
injects its nucleic acid (N.A.)into the host 
cell. 

The viral nucleic acid takes over protein 
synthesis, creating new viruses. 

The host cell bursts, lyses, releasing the 
newly formed viruses. 
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Lysogenic Cycle 

The virus injects its N.A. into a cell. 

The virus N.A. attaches to the cell’s DNA 

The combined N.A. will replicate many times. 

The virus N.A. begins the lytic infection cycle. 
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Plasmids: Circular pieces of DNA in bacteria 

      Exist and replicate independently of genome. 

      Not essential for bacteria. 

 

Conjugation: Discovered in 1947 by Lederberg and Tatum 

     Definition:  A plasmid or other DNA element is transferred              

       from one cell to another through direct contact (one-way). 

     Donor:  Cell that provides genetic material 

     Recipient:  Cell that receives genetic material 
 

Inconclusive evidence as to whether bacteria can transfer DNA 
to other non-bacterial species naturally. 
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Natural Transformation 

Only some bacteria can take up free DNA naturally:  

Genetic exchange 

DNA repair 

DNA as food 

 

Artificial Transformation 

Humans manipulate bacterial cells to make them more “likely” 
to take up DNA and become transformed. 
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1. A patient visiting a doctor for an unknown disorder is asked a variety of 
questions by the doctor. Which of the following questions is least likely to 
pinpoint the reasoning behind the patient’s disorder? 

a. Have you been exposed to any radiation or mutagenic chemicals? 

b. Have you had any bacterial infections in the past? 

c. Have you had any viral infections in the past? 

d. Do any genetic disorders run in your family? 
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Transgenic microorganisms 

    a. Insulin, growth hormones 

    b. Fight cancer? 

 

Transgenic plants 

    a. Increased food supply 

 

Transgenic animals 

    a. Increased food supply 

    b. Study genes 

http://science.discovery.com/video-topics/sci-fi-
supernatural/kapow-superhero-science-spider-silk-
gene-goats.htm 
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1. When using biotechnology methods for practical human uses, certain standards 
of ethics must be addressed. Which of the following is a valid ethical question 
concerning uses of biotechnology? 

a. Can the methods of gel electrophoresis pose any risks to the organisms 
they will benefit? 

b. Can the methods of PCR pose any risks to the organisms they will benefit? 

c. Can the introduction of foreign DNA into humans cause any negative 
affects? 

d. Can the sequencing of DNA be done in a more cost-effective manner? 
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